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PREFACE. 



The productive and unproductive portions of the mineral 
veins of Swaledale, as influenced by the strata through which they 
pass, have formed the subject of my investigations for some time. 
Originally, the inquiry was only intended for my own satis- 
faction ; but from a wish expressed by many of my Mining 
friends I determined to have the result lithographed in the form 
of a coloured Chart ; and in this shape that result was first an- 
nounced to the pubUc under the title of " Sections of the Moun- 
tain Limestone, Swaledale, Yorkshire ; showing Forty Disloca- 
tions or Veins of Lead-Ore, varying in Throws from One to Forty 
Fathoms, with the most productive and unproductive portions of 
each Vein." 

To my surprise, however, I found that many of the subscribers 
to the Sections were gentlemen totally unconnected or unac- 
quainted with Mines ; and to such persons, a coloured Plan or 
Chart would be anything but an interesting or useful document. 
I was therefore induced to arrange the plan in its present form, 
which enables me to add a letter-press explanation containing 
the results of well-ascertained facts and of my own observa- 
tions ; and these I venture to think may not be uninteresting 
in connection with the Sections. 



IV PREFACE. 

I desire here to express my thanks to the lessees of the several 
mines in Swaledale, for the ready co-operation they have afforded 
me in obtaining the required information ; and more especially my 
acknowledgments are due to the undermentioned mine-agents in 
their employ for the valuable assistance they have rendered me in 
making out the returns of their respective districts : — 

Messrs. John and Robert Lovites, the West-Swaledale and 
Blakethwaite Mines. 

Mr. Thomas Coates, the Old Grang and Arkengarthdale Mines. 

Mr. Thomas Ravit, the Surrender and Grinton Mines. 

Mr. Robert Daykin, the Hurst and Fell-End Mines. 

To Mr. MiLNER, of Reeth, I am indebted for the Beldi-hill, 
Whitaside, Summer-Lodge, and Beesy Mine returns. 

I may also remark, that my object in bringing the results of 
these investigations before the public has been not to confirm 
any existing theory, or to advance a new one formed merely upon 
local observations, on the general formation of lead-ores or 
other mineral substances found in metallic lodes or veins — ^but 
to record such facts connected with the veins of Swaledale, and 
to place them in such a light that they may be read and under- 
stood by the intelligent miner ; that they may serve as a guide 
to the mine agent ; that they may be useful as a matter of refer- 
ence to the mining adventurer, and that they may be found not 
uninteresting to the scientific observer. 
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AN INQUIRY INTO THE DEPOSITION 

OF LEAD-ORES, ETC. 



CHAPTER I. 

It is my intention, in oflfering an explanation of the accompa- 
nying Sections, to give a short description of the Mountain Lime- 
stone formation of Swaledalo, so far, at least, as the mineral cha- 
racteristics of each different stratum affect the subject of these in- 
vestigations. In doing so, let it be understood that the Millstone 
Grit caps most of the highest hills of Swaledale, and that the 
Fifth-set-Limestone, with a considerable thickness of alternate 
bands of Grit and Plate under it, forms the loW^est observable 
Limestone bed in this Dale. It is also necessary to state that the 
intervening series of deposits, comprising Limestone, Chert, 
Grit, and Plate, is found by measurement to be 1050 feet in 
thickness. These four distinct and characteristic deposits may 
be thus designated : — 

Limostono Calcareous. 

Chert Silicio-oalcareouB. 

Grit Silicio-micaceous. 

Plato Argilloceons. 

They are found in about the following proportions : — 

Fathoma. 
Ldxxiestoiie ... ... ... ... 45 

KjIXQTv ... •». •»« ... •«. «0 

\7r 1 m ... •>. ... ... ... t %3 

X laiO ... •*. ••• ••• mtf 41/ 

175 = 1050 feet. 

n 



2 ON THE DEPOSITION OP LEAD-ORE 

On examining a section of the strata it is found that there 
are about thirty principal deposits, consisting of eight of Lime- 
stones, four of OhertSi seven of Grits, eight Plate or Shale beds, 
two thin seams of Coal, one Black bed, and one Iron bed, being 
hard silicious Limestones. 



LIMESTONES. 

The Limestones are by far the most important deposits, and 
those from which this series derives its name (Mountain Lime- 
stone), consist of eight calcareous beds, three of which occur 
above the Main, or Twelve-Fathoms, Limestone, aud four 
below it. 

The fossil remains of the Limestones, which are exceedingly 
numerous, have been beautifully drawn and described in Professor 
Phillips's Geology of Yorkshire. 

It is worthy of remark, that, as appears from various analyses 
I have obtained, the higher deposits in the series, or, geologically 
speaking, the latest deposits, are by far the richest iu carbonate 
of lime (see Table of Analysis of Limestone) ; and, as we descend 
in the order of superposition, it seems that the earlier the depo- 
sit the more silicious is its composition, until the Limestones 
gradually merge into Grits and Plates, and ultimately no doubt 
into the Old Red Sandstone. Limestones have a much more 
valuable attendant than the paleontological remains denomi- 
nated fossils ; and this is found in their metalliferous produc- 
tions in the form of lead ores. 

The Limestones are by far the most valuable deposits for tlic 
production of galena, though in Swaledale only four of tin sc 
beds — "The Crow-Limestone," "The Red-beds Limestone," 
"The Main-Limestone," and "The Underset Limestone," liav(i 
been properly explored by the miner. The fact that the vrins 



IN THE MINERAL VEINS OF SWALEDALE. 3 

in the lower Limestones * have not been more sought after and 
explored by the mining adventurer may be attributed to the 
following circumstances: — 1st. the diflSculty of winning the 
"Set," without the use of expensive machinery; 2nd. the 
leasing of large tracts of country to small capitalists ; 3rd. the 
high rate of royalties,t varying from Jth to Jth. As it is de- 
sirable in this investigation to ascertain which of the beds consti- 
tuting this series are most productive of galena, and to discover, 
if possible, some reason for the productive character of the one 
" Set," and the unproductive chanicter of the other, it was con- 
sidered necessary to obtain an analysis of the Limestones, 
Cherts, Grits, and Plates, in order that by comparing their com- 
position we might ascertain what are the constituents of a pro- 
ductive, and what of an unproductive bed. 



Analyses of Limestones. 



Red'beds Limestone. Main Limestone. Underset Limestone. 



Hydroscopic Water ... '21 


•35 


•37 


Water of Combination ... -20 


•38 


•41 


Carbonate of Lime ... 96*58 


.. 85-53 


... 79-75 


Magnesia *80 


1-05 


1-29 


Oxides of Iron and Alumina * 40 


•78 


•93 


Phosphoric Acid *07 


•09 




Sulphate of Lime ... — 


•39 


— 


Potash and Soda *10 


•45 


— 


Insoluble silicions matter 1*64 


.. 10'98 


.. 17-25 



100-00 



100 00 



100^00 



* It may be well here to remark that in the adjoining mining district of 
Wensleydale the veins in the lower Limestones have in many places been ex- 
plored, and with very satisiactory results ; the Kold-Head Mines, the property of 
the Right Hon. Lord Bolton, having been very productive for some years in the 
lower Limestone " Set" 

t The royalties in Swaledale and Arkengarthdale belong to Sir George W. 
Denys, Bart, and others, Qeorge Gilpin Brown, Esq., Thomas Smith Esq., the 
Crown, W. S. K Drax, Esq., and Francis Morley Esq. 

b2 



ON THE DEPOSITION OF LEAD-ORE 



OHERT. 

The Chert is a siliciouB, and to some extent (»lcareou8, 
deposit, dark in colour, and extremely hard ; though frequently 
presenting, as the result of long exposure to the atmosphere, the 
appearance of white flint 

It seems during the time of deposition, or at some period 
prior to the formation of the superincumbent strata, to have 
been subjected to a considerable increase of temperature, in con- 
nexion most probably with certain chemical changes by which 
it would appear that the lime and silica, along with the oxides 
of iron (owing to their aflBnity for one another), had formed a 
close and compact mass of the silicates of b'me and iron. (See 
Analysis of Chert). Whether this be really the case or not we 
shall endeavour to prove at some future opportunity ; it is now 
merely stated as probable, judging from the appearance of the 
Chert and its chemical composition. There exist but three prin- 
cipal Chert beds— "The Crow Chert," "The Main Cliei-t/' and 
" The Underset Chert," resting immediately on the tliree Lime- 
stones of the like names. 

The Cherts rank as equal if not superior in the production of 
the ores of lead to any of the Limestones ; though, from the 
thinness of the deposits, their productive qualities depend very 
materially upon the character of the vein. 



Analysis of Chert, 

Moisture and Water of Combination 
Oxides of Iron and Alumina 

Carbonate of Lime 

Ma^esia ... ... ... 

Insoluble silicious matter 



2-25 

2-24 

37-49 

1-14 

57 -90 

101 -08* 



* The excess in this analysis is caused, according to Dr. Voclckor, by tlio lim.' 
existing as a silicate of lime. 
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GRIT. 

Grit is a highly silicious and occasionally micaceous deposit, 
and is more commonly known as sandstone or freestone, consist- 
ing of more than three-fourths of silica (sand), the remaining 
portion being mica and the oxides of iron. Fossil remains in 
this formation are exceedingly scarce, amounting to, here and 
there, a decomposed specimen of a bivalve shell, or the impres- 
sions of stigmaria, sigillaria, &c. 

The Grits constitute nearly one-half of tlis whole carboniferous 
limestone series^ and are divided into six different deposits — 
" The Ten Fathoms Grit," " The Three Fathoms Grit," under the 
Main Limestone, " The Twenty-seven Fathoms Grit," and the 
Grits under the ** Third," "Fourth," and "Fifth-set Lime- 
stones." The Grits may be classed as unproductive beds, 
except in such veins as carry a strong mineral Rider ; then they 
have been known to be very productive. 



Analysis of Chrit 




Moisture and Water of Oombination 


... 1-12 


Oxides of Iron and Alumina (chieflv iron) 


•58 


CarlK)nate of Lime 


•17 


Magnesia and Alkalies 


•12 


Insoluble silicious matter (sand) 


... 9801 



100-00 



PLATE OR SHALE. 



The Plate or Shale is an argillaceous deposit of a more or less 
slaty or laminated structure, containing small bivalve and uni- 
valve shells, along with vegetable impressions and carbonised 
vegetable matter in the form of lignite. Many of the vegetable 
impressions are ferns, stigmaria and lepidodendrons of the coal 
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formation ; whilst some of the fossil shells ore small, so much so 
indeed as to require the aid of the microscope to discern their 
form, and it is probable that many are as yet undescribed in 
palseontological works. 

Besides the organic remains of these deposits, there exist thin 
bands of Ironstone, as well as nodules of the same mineral, con- 
taining jfrom 20 to 30 per cent of metallic iron reduced princi- 
pally from the peroxide and protoxide of iron, in connexion also 
with the sulphuret of iron or iron pyrites. 

The Plate beds are shaly, laminated, and of a very tough or 
spongy character, containing a larger per centage of water than 
any of the other deposits. On exposure to the atmosphere, tlio}^ 
readily crumble to pieces ; and, instead of the black appearance 
presented when in sitUy change to a dark, brownish-red colour 
through the conversion of the protoxide into the peroxide of iron. 

The Plate or Shale belongs to the unproductive or non-metalli- 
ferous class of deposits. 

Analym of Plate or Shale, 

jVLOlBlur 6 ••• ••• ••• *•• ••• ••• ••• «) ^') 

Water of Combination •1'92 

Oxides of Iron and Alumina (containing phosphoric acid 

'\K\ 9'7Q 

Mt\J J ••• ••• ••• ••• ••• ••• ••• dteflC/ 

Carbonate of Lime 5*90 

Magnesia and Alkalies *72 

Insoluble siliciouB matter (chiefly fine clay) 80 • 4 1 



100 -(10 



From this brief account of the four distinct characters of nxk 
composing the series, it wiU be easy to understand that a diiVrr- 
enee in their mineral-producing qualities will be the result : fni- 
while the Orita and Plates may be classed as the unprodifdire 
or non-metalliferous deposits, the Limestones and CJierts aic tlu' 
chief lead-ore producing beds. Thus, to run over the priiiciiml 
rocks as they occur in their descending order, we shall fiiul first 
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that the Thick Plate under the Millstone Grrit is a non-metal- 
liferous deposit ; that is to say, veins traversing this bed are 
found to be worthless or unproductive in metallic ores. The bed 
varies from 20 to 30 fathoms in thickness, is tolerably hard, shaly, 
and coQsists of a series of silicious, calcareous, and argillaceous 
bands containing large quantities of nodular Ironstone, commonly 
called "catheads." Immediately below this thick Plate we 
arrive at the Craw Limestone and Cherty which are exceedingly 
productive deposits when the dislocation of the veins is slight 
and the beds are fiilly developed, as at the eastern extremity 
of the Dale. " The Crow beds" iare generally from four to five 
fathoms in thickness, and the Chert is divided by thin lists or 
bands of argillaceous matter. The Limestone is of an open or 
porous character and extremely fossiliferous ; its remains con- 
sist chiefly of the stems of encrinites, which occasionally occur 
in such masses as to have given it the name of " honey-comb " 
or " screw-stone " amongst the miners. 

The Ten Fathoms Orit, which rests directly below the Crow 
Limestone, has also been productive under certain circumstances, 
more especially when the vein carries a Eider or Veinstone ; 
and then more towards the top of the Grit or lower portion of 
the Crow beds than at the bottom where it assumes a slaty or 
shaly appearance. The upper portion of the " Ten Fathoms Grit "* 
consists of fine-grained yellow or reddish-coloured sandstone, in 
seams varying from a few inches to two or three feet in thickness ; 
it is of a hard, compact, and durable character. The lower divi- 
sion includes a series of arenaceo-argillaceous bands, and varies 
from two to nearly ten fathoms in thickness. 



* Tho term **Ten Fathoms Grit" is given to that portion of the strata 
extending from tho Crow Limestone downwards to the Red-beds Limestone, 
and includes several Plate or Shale beds. 



( 
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The BedrbedB Limestone and the Black-beds have also been 
exceedingly productive under favourable dislocations of the 
veins. These beds are very variable^ being much thicker in the 
eastern than in the western division of the Dale, and in conse- 
quence more productive in the former than in the latter. 

The Eed-beds Limestone is perhaps the most purely cal- 
careous deposit we possess in the carboniferous Limestone of 
this district, containing, according to analysis, 96*58* per cent of 
carbonate of lime, and is a fine open granular Limestone. 

The Black-beds are of a dark-brown or blackish colour, and par- 
take more of the character of a Chert than of a Limestone deposit. 

Two thin Plates and a compact Limestone bed of a few feet 
in thickness divide the Black-beds from the Main-Chert. 

The Main-Chert and Limestone are by far the most valuable 
lead-ore producing beds throughout Swaledale, and from thest^ 
beds there can be little doubt the principal portion of the lead- 
ore raisedt has been obtained. From this fact they are the beds 
generally sought for, and for the working of which the liighest 
skill of the mining engineer has been brought into use. 

The Main-Chert is a silico-calcareous rock of a hard flinty 
structiu*e, and is frequently divided into blocks, layers, or posts, 
generally homogeneous, and of a dark bluish-browu colour. 

The Main or Twelve-Fathoms Limestone, — a fnie-giaiiicd, 
hard, and compact Limestone, is commonly divided by the 
miner into thi'ee divisions or flats ; and in caverns, at the bottom 
of these flats, are generally found the ftorizantal deposits of kdil- 
(/re accompanied with Wamp or Vamp (decomposed Liinc- 
stone), called ^a^« or flats. 



* Analysis by Dr. Voclcker. 

t Tl»o annual yield of lead ore from the mines of Swaledule was in 1S57 - 7\'^M 
tons; 1858 = G,576 tons; 1859 = 5,717 tons; 1860 = 4,878 tons; 1801 =4,l(;s lun.> 
—••Mineral Statistics." by Robert Hunt.F.R.S. 
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The Mght-Fathoms " Beading^' consisting of Grits and Plates, 
is, as its name implies, generally speaking dead as regards 
the production of the ores of lead. 

The Underset Chert and Limestone may also be considered 
as lead-ore-producing deposits, though not in the saims degree 
as the Main-Limestone and Chert. 

The Twenty-seven Fathoms Orit is, with few exceptions, the 
lowest worked stratum of the lead measures. Only in certain 
cases has it been productive of ore, and then invariably in a 
strong or powerful vein carrying a kindly Eider or Veinstone.* 

The Third-set of Lim£stone, of which very little trial has been 
made, varies much in thickness. Below this the beds are up 
to the present period unworked. 

Without doubt the most practically interesting, and certainly 
the most profitable, portion of any scientific inquiry, is that 
which tends to establish by regularly arranged facts and observa- 
tions the accuracy of what is asserted respecting the subject 
under consideration ; all statements being liable to impeachment 
imless supported by reference to actual results. 

With this object in view, I now proceed to examine the re- 
turns which have been furnished according to the proper forms, 
and in which are included most, if not the whole, of the veins 
of Swaledale in which explorations have been made. This will 
show the correctness of the accompanying Sections,t and cor- 
roborate the statements I have been induced to make on the 
very interesting and important subject of which I am treating. 



* The tenn ** Rider " or " Veinstone " is here used to express the fragmentary 
portions of the strata, or crystalline mineral substances found in the vein or lode. 

t I wish it to be distinctly understood that the Sections were drawn and 
printed in 1860, and entirely founded on observation, whilst the returns were 
only obtained in 1860 and 1861. Therefore any inaccuracies which may be dis- 
covered constitute the difference between the actual results as shown by the returns 
and the facts supposed to exist as the result of my own observations. 
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CHAPTER 11. 

VEINSTONE OE EIDER. 

As a general rule, it may be stated that all veins contain nioie 
or less mineral matter between their sides, cheeks, or walls, 
which is known as the gangue or matrix of the vein; and that 
these substances, in whatever variety of form they may exist in 
the vein, receive the terms amongst miners of Kider or Vein- 
stone, Whamp or Vamp, and Platy Sample or Douk, the tirst 
form being the most universal attendant of lead-ore in strong 
and productive veins. On this account then it was cousichMcd 
necessary to illustrate in the accompanying Sections tlioso 
portions of the veins in which, according to facts obtained from 
others and the result of my own investigations, I have found to 
be the position in which these substances are formed and beconu; 
productive of, or associated with, metallic ores. 

After this statement it is desirable to define clearly the tcrni 
Rider or Veinstone. 

A Rider we may then assert is any mineral 77iatt('r rx'i^^iuvj: 
between the true or perfect sides, cheeks, or walls of a vein. Tliis 
may be from a few inches to many fathoms in thickness, and 
admits of three forms which we shall designate as — 

Fragmentary or Stony Primnry. 

Crystalline or Sparry Secondary. 

Se<iimentary or Earthy Tertiary. 



IN THE MINERAL VEINS OF SWALEDALE. H 

Of the Fragmentary or Primary Rider we possess three forms : — 

The Limestone Eiderj^ 

The Chert Rider, 

The Grit Rider, 
or a mixture of the two, or occasionally of the three. 

I am induced to call these primary Riders from the fact that 
they are broken portions of the adjacent beds, sometimes 
slightly changed or mineralised by the infiltration of other 
mineral substances, but possessing almost the same chemical 
composition and physical properties, and in many cases 
exhibiting the same vertical and horizontal fracture ; while in 
more than one instance I have observed the broken or fragmen- 
tary remains of fossils belonging to the adjoining or opposite 
beds. Consequently we may conclude that the primary Riders 
were produced or formed simultaneously and contemporaneously 
with the formation of the vein. 

Under the head of Crystalline or Secondary Riders I include 
all such crystalline mineral substances as are the products of the 
vein, such substances not being lead-ore, that being the result 
of some influence, either electrical or chemical, which is not 
conducive or perhaps only partially so to the formation of lead- 
ores. Thesd substances may be enumerated as follows : — 

Calcareous Spar (Carbonate of Limo). 

Fluor Spar (Fluate of Lime). 

Caulk or Cawk Spar (the Carbonate and Sulphate of Baryta). 

Barytocalcite (Carbonate of Baryta and Lime). 

Quartz Spar (Silica). 

Iron Pyrites (Sulphuret of Iron). 

Black Jack \ ^ . , ^ ^. 
Grey Jack } (Oxides of Zmc). 

In the class of Sedimentary or Tertiary Riders I include all the 
friable and tenacious earthy substances which are found in mineral 
veins, and named Whamp or Vamp, Douk or Donk, or Platy Sam- 
ple. They comprise a variety of coloured soils and clays, the colour 
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being chiefly prodnced by the oxide of iron, and the substances 
owing their existence in these situations to the action of water, 
both chemically and mechanically : — chemically, by its decom- 
posing or dissolving properties, by means of which water can take 
up a variety of soluble mineral substances in solution, such as 
lime, magnesia, soda, potash, iron, silica, alumina, &c., along 
with atmospheric air and carbonic acid gas ; — ^mechanically, by 
the process of attrition, or the wearing away by water of the 
surfaces of the rock over which it passes. 

I have here made use of three terms — Primary^ Secondary, 
and Tertiary^ quite independently of their geological assoeiu- 
tions and simply to mark the different periods of the formation, 
accumulation, and general filling up of the veins or lodes ^\^tl) 
a variety of mineral substances ; it being conceived that thes< 
substances have been formed or produced at three diflerei 
epochs, under different influences, and under totally diftere] 
circumstances. The primary Kider is so termed because it is t' 
broken portion of the bed or beds thrown in between the sid 
cheeks, or walls of the vein, and consequently its origin ^ 
contemporary with the vein itseK; in the secmdary Eiders 
have the production or growth of all crystalline and metallife 
substances; and in the tertiary we have the general fi 
up of the vein with sedimentary deposits chiefly from the 
integrated portions of the strata. 
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CHAPTER m. 
EXAMINATION OF EETUENS. * 

VEINS OP ONE FATHOM THBOW AND UNDER. — PLATE I. 

West-Swaledale Mines. 

1. North String of the Sun-vein (Keld Side), productive in 
Main-Limestone, Chert, and Grit ; Rider. 

2. North Cross vein (Stonesdale), productive in Madn-Chert ; 
no Rider. 

3. Sun String of North Cross vein (Stonesdale), productive in 
Main-Chert; no Rider. 

Blakethwaite Mines, 

4. Middle Branch, North vein, productive in Main-Limestone 
and Chert ; Rider. 

5. Sun- vein, or Dean's vein, productive in Main-Limestone and 
Chert; Rider. 

6. Sun-vein, very rich in the whole of the Main-Limestone and 
Chert ; little or no Rider. 

7. Shield's String, productive in Main-Limestone ; no Rider. 

8. Dunn's Sun-String, productive in Main-Limestone and 
Chert ; Rider. Other Strings attending this vein were produc- 
tive in the same beds with two or three feet slips ; Riders. 
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9. Strings attending Water Sykes vein, productive in Main 
Limestone ; no Eider. 

10. North String vein (Lownithwaite), productive in Underset 
Limestone and Chert ; strong Rider. 

11. Sun-vein Strings (Lownithwaite), productive in Main 
Limestone and Chert ; no Biders. 

12. Captain Metcalfe's Sun vein (Lownithwaite), productive in 
Main-Limestone and Bed beds ; no Bider. 

13. Hutchinson's vein (Lownithwaite), productive in Main 
Limestone ; no Bider. 

14. North* String of Middle vein (Swinnergill), productive in 
Main-Limestone and Chert ; Bider. 

15. Sun String of Middle vein (Swinnergill), productive in 
Main-Limestone and Chert ; Bider. 

BeUihUl Mines. 

16. Garvis vein, productive in Main-Limestone ; no Kider. 

17. Raw's vein, productive in Main-Limestone ; no Rider. 

Old Ocmg Mines. 

18. Moorhouse vein, productive in Main-Limestone and Chert 
and Black beds ; Bider. 

19. North Bake vein, productive in all the principal bearing 
beds ; strong Bider. 

20. Brandy Bottle vein, productive in Main-Limestone and 
Chert; Bider. 

21. Hazel-Keld vein, productive in Main-Limestone and Cliert 
and Black beds ; Bider. 

22. Providence vein, productive in Black-beds and Eed-bods ; 
not much Bider. 

23. Healaugh-Side vein, productive in Main-Limestone and 
Chert ; not much Bider. 
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Surrender Mines. 

24. Commodore vein, productive in Ten Fathoms Grit> Crow 
Limestone and Chert ; no Eider. 

25. Eel Tail vein, productive in Main-Limestone and Chert ; 
not mueli Eider. 

26. Nancy vein, productive in Main-Limestone and Chert ; 
not much Eider. 

27. Eachael String, productive in Main-Limestone, and Chert 
and Crow beds ; not much Eider. 

28. Metcalfe String, productive in Eed-beds and Crow-beds ; 
not much Eider. 

29. Jacob Sun vein, productive in Main-Limestone and Chert 
and Crow-beds ; not much Eider. 

30. Water-Blast vein, productive in Main-Limestone and 
Cliert ; not much Eider. 

Hurst Mines. 

31. Jingle Pot vein, productive in Main-Limestone and Chert, 
and Black and Eed-beds ; Eider in some beds. 

32. Grinton-Dam vein, productive in Main-Limestone and 
Chert, and Underset Limestone and Chert ; small Eider. 

33. Mole's vein, productive in Main-Limestone; not much 
Eider. 

34. Flange vein, productive in Main-Limestone and Chert, 
and Black and Eed beds ; Eider. 

35. Sun Strings, productive in Underset Limestone and Chert ; 
Eider. 

36. North String, Copperthwaite vein, productive in Main- 
Limestone and Chert, and Black and Eed-beds; not much 
Eider. 
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37. Sun Hush vein, productive in Main-Limestone and Chert ; 
Eider. 

Whit(mde Mines. 

38. Mudd's float, productive in Main-Limestone ; no Eider. 

39. Murton float, productive in Main-Limestone ; no Eider. 

Ghrinton Moor Mines, 

40. Brownagill String, productive floats Main-Limestone; 
no Eider. 

41. Groove-Beck vei^, productive floats Main-Limestone and 
Underset Limestone ; no Eider. 

42. How vein, productive floats Main-Limestone ; no Rider. 

43. Wellington vein, productive floats Main-Limestone; no 
Eider. 

44. Cryna-Bottom vein, productive in Eed-beds ; no Eider. 

Ellerton Moor Mines. 

45. Eed way-Head vein, productive in Main-Limestone and 
Eed-beds ; no Eider. 

46. Wellington vein, productive in all the principal bearing 
beds ; no Eider. 

47. Heggs Gill vein, productive in Eed-beds ; no Rider. 

48. Jammy Eaw's Eake vein, productive in Red-beds; no 
Eider. 

49. Chaytor's vein, productive in Main-Limestone and Red- 
beds ; no Eider. 

50. Eobinson's vein, productive in Eed-beds ; Rider. 

51. Cryna-Bottom vein, productive in Eed-beds ; no Rider. 

ArkengarthdaU Mines. 

52. Cobbler vein, productive in Main- Limestone ; no Rider. 
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53. North vein, productive in Main-Limestone, and Chert and 
Black and Bed beds ; Bider. 

54. Stemple vein, productive in Main-Limestone, and Chert 
and Black-beds ; Bider. 

55. Black Jack vein, productive in Main-Limestone and 
Chert; Bider. 

56. Chip vein, productive in aU the principal bearing beds ; 
Bider. 

57. Luck's- All vein, productive in Main-Limestone and Chert ; 
Bider. 

58. Grey Grame vein, unproductive. 

59. Bishop Sun vein, unproductive. 

60. Baisbeck vein, productive in Main-Limestone and Chert, 
and Underset Limestone and Chert ; Bider. 

61. Faggergill Old-vein, productive in Main-Limestone and 
Chert ; no Bider. 

62. Faggergill New-vein, productive in Main-Limestone and 
Chert ; no Bider. 

Fell'End Mines. 

63. Jingle-Pot vein, productive in Main-Limestone and 
Chert; Bider. 

64. Primrose vein, productive in Main-Limestone and Chert, 
and Black and Bed beds ; Bider. 

65. Sim Gutter's string, productive in Main-Limestone and 
Chert, and Black and Bed beds ; Bider. 



VEINS OF TWO FATHOMS THROW. — PLATE I. 

West'SwaUdcde Mines. 

1. North Cross vein (Stonesdale), productive in Main-Chert ; 
no Bider. 
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BlaJcethwaite Mines, 

2. Middle Branch, North vein, productive in Main-Limestone 
and Chert ; Eider. 

3. Sun vein or Dean's vein, productive in Main-Limestone 
and Chert ; strong Rider. 

4. Sun vein, productive in Main-Limestone and Chert; no 
Rider. 

Old Gang Mines. 

5. Freeman vein, productive in Main-Limestone and Cli(;rt ; 
Rider. 

6. Dean's vein, productive in Red-beds ; Rider. 

7. Nathan vein, productive in Main-Limestone and Chert ; 
Rider. 

8. Hazel-Keld vein, productive in Main-Limestone and ('luit, 
and Black-beds ; Rider. 

9. Ensley vein, productive in Main-Limestone and Chert, and 
Black-beds ; strong Rider. 

10. Rose vein, productive in Main-Limestone and Chert ; not 
much Rider. 

11. Knotts vein, productive in all the principal bearing*; l)ed.s ; 
not much Rider. 

Surrender Mines, 

12. Rachael string, productive in Main-Limestone and Cliert, 
and Crow-beds ; not much Rider. 

13. South Middle vein, productive in Main-Limestunc* ;nid 
Chert, Black-beds and Crow-beds ; not much Rider. 

14. North Middle vein, productive in Main-Limestone jiihI 
Chert, and Crow beds ; strong Rider. 

15. Jacob North vein, productive in Main-Limestone jiiid 
Chert, Black-beds and Crow-beds ; strong Rider. 
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16. Jacob Sun vein, productive in Main-Timestone and Chert, 
and Crow-beds ; Bider. 

Hurst Mines, 

17. Jingle-Pot vein, productive in Main-Limestone and Chert, 
and Black and Red beds ; Eider. 

18. Hawkin string, productive in Main-Limestone and Chert, 
Red-beds, ten fathoms Grit and Crow-beds ; Rider. 

19. Sun Hush vein, productive in Main-Limestone and 
Chert; Rider. 

20. Strings, Pryes' vein, productive in Underset-Limestone 
and Chert ; Rider. 

ArkengarthdaU Mines. 

21. New Rake vein, productive in Main-Limestone, Black- 
beds and Crow-beds ; Rider. 

22. Peat-Stack vein, productive in all the principal bearing 
beds; Rider. 

23. Cocker Sun vein, productive in Main-Limestone and 
Chert ; no Rider. 

24. Bishop North vein, productive in Main-Limestone and 
Chert ; no Rider. 

25. Grey Game vein, unproductive. 

26. Bishop Sun vein, unproductive. 

FdUEnd Mines. 

27. Slack vein, productive in Main-Limestone and Chert, and 
Black and Red beds ; Rider. 

28. Sun Gutters strings, productive in Main-Limestone and 
Chert, and Black and Red beds ; Rider, 



c2 
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VEINS OP THREE FATHOMS THROW. — ^PLATB I. 

Wegt'Swaledale Mines. 

1. Sun vein (Eeld Side), productive in Main-Limestone and 
Chert; Bider. 

Blakethwaite Mines. 

2. Red Sun vein, productive in Main-Limestone and Chert ; 
little or no Rider. 

3. Middle vein (Swinnergill), productive in Main-Limestone 
and Chert ; Rider. 

4. Sun vein (Swinnergill), productive in Main-Limestone and 
Chert ; Rider. 

5. East Amgill vein, productive in Underset-Limestone and 
Chert ; no Rider. 

Old G-ang Mines. 

6. Kinning vein, productive in Main-Limestone and Chert ; 
Rider. 

7. Barbara vein, productive in Main-Limestone and Chert, 
and Black and Red beds ; Rider. 

8. Morey vein, productive in Main-Limestone ; no Rider. 

9. Merry-Field vein, productive in Main-Limestone tand 
Chert; Rider. 

10. Barras-End vein, productive in Main-Limestone and 
Chert, and Underset-Limestone and Chert ; Rider. 

Surrender Mines, 

11. South Middle vein, productive in Main-Limostonc and 
Chert, Black-beds and Crow-beds ; not much Rider. 

12. Flange vein, productive in Main-Limestone and i^M^vi. 
and Crow-beds ; strong Rider. 
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13. North Middle vein, productive in Main-Limestone and 
Chert, and Crow-beds ; strong Rider. 

14. Jacob North vein, productive in Main-Limestone and 
Chert, Black-beds and Crow-beds ; strong Rider. 

15. Grey Game vein, productive in Main-Limestone and 
Chert ; strong Rider. 

Hurst Mines, 

16. Trench vein, productive in Red-beds ; Rider. 

ArJcengarthdale Mines. 

17. Jacob vein, productive in Main -Limestone and Chert, and 
Black and Red beds ; Rider. 

18. Dodgson vein, productive in Main-Limestone, and Chert, 
and Black-beds ; Rider. 

19. Folly vein, productive in all the principal bearing beds ; 
Rider. 

20. Band vein, productive in all the principal bearing beds ; 
Rider. 

21. Sun vein, productive in all the principal bearing beds 
Rider. 

22. Luke vein, productive in all the principal bearing beds ; 
Rider. 

23. Cocker Sun vein, productive in Main-Limestone and 
Chert ; no Rider. 

24. Cocker North vein, productive in Main-Limestone and 
Chert ; no Rider. 

FellrJEnd Mines. 

25. Scarry'vein, productive in Underset-Limestone and Chert, 
Main-Limestone and Chert, and Black and Red beds ; Rider. 

26. Slack vein, productive in Main-Limestone and Chert, and 
Black and Red beds ; Rider. 
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VEINS OP FOUB FATHOMS THROW. — ^PLATE I. 

Blaketnumte Mines, 

1. North vein, productive in Main-Limestono and Chert; 
Rider. 

2. Water Sykes vein, productive in Main-Limestone and 
Chert ; no Eider. 

3. North vein (Lownithwaite), productive in Main-Limestone 
and Cherts and Underset-Limestone and Chert ; Bider. 

4. Silver TTill vein, productive in Main-Limestone 6tnd Chert ; 
Bider. 

OldrQang Mima, 

5. Barbara vein, productive in Main-Limestone and Chert, 
and Black and Bed beds ; Bider. 

6. Gorton vein, productive in Main-Limestone and Chert, and 
Underset-Limestone and Chert ; not much Bider. 

Surrender Mines. 

7. Flange vein, productive in Main-Limestone and Chert, and 
Crow-beds ; strong Bider. 

8. North vein, productive in Main-Limestone and Chert, and 
Crow-beds ; strong Bider. 

Hurst Mines, 

9. Copperthwaite vein, productive in Underset-Limestone and 
Chert, Main-Limestone and Chert, and Black and Hod beds ; 
Bider. 

10. Golden vein, productive in Bed-beds and Crow-bcMls ; 
Eider. 

Arkengarthdale Mines. 

11. Folly vein, productive in all the principal bearing beds : 
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12. Luke yein, productive in all the principal bearing beds, 
Rider. 

FeU-Und Mines. 

13. Copperthwaite vein, productive in all the principal bear- 
ing beds where seen ; Rider. 



VEINS OP FIVE FATHOMS THROW. — PLATE II. 

Blakethwaite Mines. 

1. North vein, productive in Main-Limestone and Chert; 
Rider. 

2. Water Sykes vein, productive in Main-Limestone and 
Chert ; no Rider. 

Old-G-cmg Mines. 

3. Old Rake vein, productive in all the principal bearing 
beds ; Rider. 

4. Sun vein, productive in Main-Limestone and Chert, and 
Underset-Limestone and Chert ; Rider. 

Hurst Mines. 

5. Scott or Wagget vein, productive in Underset-Limestone 
and Chert, Main-Limestone and Chert, and Red-beds ; Rider. 

6. Golden vein, productive in Red-beds and Crow-beds ; 
Rider. 



VEINS OF SIX FATHOMS THROW. — ^PLATE II. 

Blakethwaite Mines. 

1. North vein (Swinnergill), productive in Main-Limestone 
and Chert ; Rider. 
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BelcU-ma Mines. 

2. Middle yem, prodnctive in Main-Limestone and Cher 
Bed-beds and Oow-beds ; no Bider. 

3. Sun vein, productiye in Main-Limestone and Chert, an 
Crow-beds ; no Bider. 

JSurst Mines, 

4. Soott or Waggett vein, prodnctive in Underset-Limeston 
and Chert, and Bed-beds; Bider. 

5. Woodgarth vein, productiye in Bed-beds ; Bider. 

Whitadie Mines. 

6. Barker's vein, unproductiye. 

Arhengarthdale Mines. 

7. ForegQl Sun yein, productiye in Main-Limestone an 
Chert, and Black-beds ; no Bider. 

8. Stoddart yein, productive in aU the principal bearing bec^ 
Bider. 

9. Martin vein, productive in all the principal bearing be 
Bider. 



VEINS OP SEVEN FATHOMS THBOW. — PLATE II. 

West'Swatedak Mines. 

1. Middle vein (Littlemoor), productive in Main-Lim( 
and Chert ; Bider. 

Blakethwcdte Mines. 

2. West Amgill vein, unproductive. 

Hurst Mines. 

3. Woodgarth vein, unproductive. 
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VEINS OP EIGHT FATHOMS THROW. — ^PLATE II. 

Wefstr-SwcdedaU Mines, 

1. North vein (Little Moor), unproductive. 

2. North vein (Lane End), productive in Ten-Fathoms Grit ; 
Rider. 

Blahethwaite Mines, 

3. Sun vein (Lownithwaite), productive in Main-Limestone 
and Chert ; no Rider. 

4. West Amgill vein, improductive. 

GrintanrMoor Mines. 

5. Harker vein, productive floats in principal beds ; no Rider. 

Arkengarthdale Mines, 

6. ForegUl North vein, productive in Main-Limestone and 
Chert, and Black-beds ; no Rider. 



VEINS OF NINE FATHOMS THROW. — ^PLATE III. 

OldrOang Mines, 

1. Water Sykes vein, productive in Underset-Limestone and 
Chert, and Red-beds ; Rider. 

Hurst Mines. 

2. Cleminson vein, productive in Main-Limestone and upper 
beds; Rider. 



VEINS OF TEN FATHOMS THROW. — PLATE III. 

West'Swaledaie Mines, 
1. Blakethwaite vein, improductive. 
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BdAi-HiU Mines, 

2. Middle vein, productive in Main-Limestone and Chert, 
Bed-beds and Crow-beds ; no Bider. 

3. Sun Toin, productive in Main-Limestone and Chert^ and 
Crow-beds ; no Eider. 

Hurst Mines. 

4. Scott or Waggett vein, productive in Underset-Limestone 
and Chert, and Bed-beds ; Bider, 

5. Woodgarth vein, productive in Bed-beds ; Bider. 

Whitaside Mines. 

6. Harker's vein, unproductive. 

Arkengarthdale Mines. 

7. Foregill Sun vein, productive in Main-Limestone and 
Chert, and Black-beds ; no Bider. 

8. Stoddart vein, productive in all the principal bearing beds ; 
Bider. 

9. Martin vein, productive in all the principal bearing beds ; 
Bider. 



YEIKS OP SEVEN PATHOMS THROW. — ^PLATB II. 

West-Swaledak Mines. 

1. Middle vein (Littlemoor), productive in Main-Limestone 
and Chert ; Bider. 

Blakethwaite Mines. 
% West Amgill vein, unproductive. 

Hurst Mines* 
3. Woodgarth vein, unproductive. 
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VEINS OF BIGHT FATHOMS THROW. — ^PLATE IL 

West-Swaledale Mines. 

1. North vein (Little Moor), unproductive. 

2. North vein (Lane End), productive in Ten-Fathoms Grit ; 
Eider. 

Blakethwaite Mines, 

3. Sun vein (Lownithwaite), productive in Main-Limestone 
and Chert ; no Rider. 

4. West Amgill vein, unproductive. 

Grinton-Moor Mines. 

5. Harker vein, productive floats in principal beds ; no Rider. 

Arkengarthdale Mines. 

6. Foregill North vein, productive in Main-Limestone and 
Chert, and Black-beds ; no Rider. 



VEINS OF NINE FATHOMS THROW. — PLATE III. 

Old- Gang Mines. 

1. Water Sykes vein, productive in Underset-Limestone and 
Chert, and Red-beds ; Rider. 

Hurst Mines. 

2. Cleminson vein, productive in Main-Limestone and upper 
beds; Rider. 



VEINS OF TEN FATHOMS THROW. — PLATE III. 

West-Swaledale Mines. 
1. Blakethwaite vein, improductive. 
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FeUrEnd Mines. 

2. Hind Bake vein, productive in Main-Limestone and Chert, 
and Black and Red beds ; Kider. 



VEINS OF ELEVEN FATHOMS THROW. — PLATE III. 

Fell Mid Mines. 

1. Hind Bake vein, productive in Main-Limestone and Chert, 
and Black and Red beds ; Rider. 



VEINS OP TWELVE FATHOMS THROW. — PLATE III. 

Blakethwavte Mines. 

1. North vein (Lownithwaite), productive in Twenty-seven- 
fathoms Grit ; strong Rider. 

2. Barbara vein (Lownithwaite), unproductive. 

Hurst Mines. 

3. Shaw vein, unproductive. 

4. Miles Rake vein, unproductive. 

Whitaside Mines. 

5. Whitaside vein, productive in Main-Limestoue ; no Eider. 

Arkengarthdale Mines. 

6. Damrigg vein, productive in all the principal bearing 
beds ; Rider. 

Felt-Und Mines. 

7. Hind Rake vein, productive in Main-Limestoue and 
Chert, and Black and Red beds ; Rider. 
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VEINS OF THIBTEKN FATHOMS THROW. — PLATE IV. 

Blakethwaite Mines. 
1. Hurras vein, unproductive. 



VEINS OF FOURTEEN FATHOMS THROW. — PLATE IV. 

Hurst Mines. 

1. Redshaft vein, productive in Underset-Limestone and 
Chert, and upper beds ; strong Rider. 



VEINS OF FIFTEEN FATHOMS THROW. — PLATE IV. 

Hurst Mines. 

1. Redshaft vein, productive in Underset-Limestone and 
Chert, and upper beds ; strong Rider. 

Arkengarthdah Mines. 

2. Freeman vein, productive in Main-Limestone and Chert, 
and Black-beds ; no Rider. 

Fell-End Mines. 

3. North-Gutters vein, productive in Main-Limestone and 
Chert; Rider. 



VEINS OF SIXTEEN FATHOMS THROW. — PLATE IV. 

Hurst Mines. 
1. North vein (Marrick), productive in Crow-beds ; Rider, 
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2. Wellington vein, productive from the Underset-beds to the 
Crow-beds; Rider. 

3. Wall Nook vein, unproductive. 

Fell-End Mines. 

4. North-Gutters vein, productive in Main-Limestone and 
Chert; Rider. 

No veins recorded of seventeen fathoms throw. 



VEINS OF EIGHTEKN FATHOMS THROW. — PLATE V. 

ArkengarthdaU Mines. 
1. Stang vein, unproductive. 

No veins recorded of nineteen^ twenty, twenty-one, twenty-two, 
twenty-three, twenty-four y and twenty-jive fathoms thrmu. 



VEINS OF TWENTY-SIX FATHOMS THROW. — PLATE VII. 

ArkengarthdaU Mines. 

1. Geordy vein, productive in Main-Ldmestone and Chert, and 
Black-beds ; no Rider. 

2. Moulds vein, productive in Main-Limestone and Chert, 
Black and Red beds, and Ten Fathoms Grit ; Rider. 



VEINS OF TWENTY-SEVEN FATHOMS THROW. — PLATE Ml. 

Ghrinton-Moor Mines. 

1. Old Stork vein, productive in all bearing beds ; no Rider. 

JEllerton-Moor Mines. 

2. Old Stork vein, productive in Underset-limestone and 
Chert, Main-Limestone and Chert, and Crow-beds ; no Rider. 
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VEINS OF TWENTY-EIGHT FATHOMS THROW. — PLATE VIL 

Beldi-Hill Mines. 

1. North vein, productive in Main-Limestone and Ten-Fathoms 
Grit ; Eider. 

Old-Qcmg Mines, 

2. Fryerfold vein, productive in all the principal bearing 
beds; Rider. 

Surrender Mines, 

3. Great Sun vein, productive in all the principal bearing 
beds ; strong Eider. 

FelUEnd Mines. 

4. Wellington vein, productive in all the principal bearing 
beds ; Eider. 



VEINS OF THIRTY TO FORTY FATHOMS THROW. — 

PLATES VIII. TO X. 

Hurst Mines. 

1. Marrick Great Sun vein, unproductive. 

2. Moresdale-Eidge vein, unproductive, 

ArkengarthdaU Mines, 

3. Windegg vein, unproductive. 

4. Black-Side vein, productive in all the principal bearing 
beds; Eider. 
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CHAPTER IV. 



SYNOPSIS OF RETUENS. 



On examining these returns we find» in the first place, that 
there are no less than 192 distinct veins in Swaledale already 
more or less explored hj the miner, and distributed over an area 
of about 200 square miles. In the second place we find that out 
of these 192 veins no less than 170 are returned as productive,* 
and the remaining 22 as unproductive, at least so far as explora- 
tions have hitherto been prosecuted in them. But there is 
good reason to believe that even this number wiU, ere long, be 
considerably decreased, for we know that year after year fresh 
trials are made (as opportunities arise, and circumstances 
facilitate research,) of the so called unproductive veins in 
different localities^ in different beds, and imder different disloca- 
tions of the veins ; and, as a consequence of these differences, we 
may (judging from former experience) anticipate more successfrd 
results. For it has been clearly proved, and is generally received 
as a matter of fact amongst miners, that all veins have their 
productive and unproductive lengths ; that is to say, that veins 
which have been found productive in one locality do not 



* By tho word *' productive^** let it bo understood that I do not mean to conyey 
any opinion whether the vein is or is not remunerative or profitable in a 
money point of view, but merely that it is productive, more or less, of metallic 
ore ; the object in this case being to ascertain in what beds and under what con- 
ditions the veins of this district are most productive of lead-ore. 
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maintaiii their prodactive character uninterruptedly along the 
whole of their course. They assume changes of a non-metal- 
liferous character, which are produced by an alteration in 
the direction of the veins. Such changes are also brought 
about by the union or disunion of the vein or veins ; and all 
veins, in traversing a country, are subject to an increase or 
decrease in the amount of their throws ; and, as a rule, their 
being productive or non-prodiictive, depends upon their Throws 
and the formation of Riders (veinstone). 

That Riders perform a very important part or function in the 
formation of lead-ore there cannot be the least doubt, for out of 
the 22 unproductive veins here recorded 19 are returned as carry- 
ing little or no mineral matter (i,e. Eiders) ; most of the veins being 
filled with Black-Sample (i.e. decomposed Plate or Shale, called 
Douk, a soft clayey matter) ; and three other veins possessing a 
little " Spar,'' " Water-Spar," and " Strong-Spar," chiefly calca- 
reous Spar the result of water percolation through the Limestones 
and its action on the carbonate of lime. If now we examine the 
productive veins, we shall find that no less than 120 are produc- 
tive in the presence of a Rider, whilst, out of the 50 veins returned 
as productive tvithout Riders no less than 21 are productive 
floats or flats attending the veins, and not the veins them- 
selves. The remaining 29 veins have been mostly produc- 
tive in the Main-Limestone accompanied with red Whamp 
or Vamp (i. e. decomposed Limestone), a soft ferruginous soil 
rendered red in colour through the oxidation of the iron asso- 
ciated with the Limestone. If we now proceed to examine still 
further in what beds and under what circumstances the veins of 
this district have been most produdiive, we shall find that, out of 
the 170 veins returned as productive, no less than 148 are 
productive in the MainrLimestone and Chert ; 96 are productive 
in the top beds (that is to say, the Crow-Limestone and Chert, 
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Ten-Fathoms Grit, Eed-beds and Black-beds); whilst only 40 have 
been found productive in the Underset-Limestone and Chert. 

For convenience in studying the productive portions of the 
veins, as influenced by the adjacent strata, it will be necessary 
to divide the beds into three divisions : — 

l8t. The Top Sets. 

In these are included the Crow-Chert and Limestone, Ten- 
Fathoms Grit, Lx)n-beds, Red-beds Limestone, Black-beds and 
Thin Limestone. 

2nd. The Main Sets. 
These include the Main-Limestone and Chert 

3rd. Under Sets. 

Licluded in these are the Underset-Limestone and Chert and 
the Twenty-seven-Fathoms Grit. 

THE TOP-SETS. 

Out of the 170 veins returned as prodttctive, only 96 have 
been proved productive in these beds ; and those princi- 
pally in veins with small throws or slips varying from one 
to four fathoms ; for within this range we possess 64 pro- 
ductive veins out of the 96 just mentioned. Again, out 
of the 96 veins thus recorded as productive in the top beds, 
the large number of 78 are returned as carrying Riders; 
the 18 veins tmthout Riders are principally included under tlie 
first head consisting of veins of One-fathom throw and under, 
wherein are reckoned small strings, flanges and lappings attend- 
ing the principal veins. It is also not uncommon to find in these 
small veins or strings ribs of ore, sometimes with and sometimes 
without any mineral matter, in the form of a rider associated 
witli the lead-ore. Then, again, there are occasional floats or 
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flats attending the veins in the Bed-beds limestone, and in which 
floats the ores are invariably imbedded in a soft red clay or soil 
known to the north-country miner as " Whamp/' 

THE MAIN SETS. 

We have here again to take as our standard 170 productive 
veins ; and out of these we find the large number of 148 returned 
as productive in the Main-Limestone and Chert, and out of the 
148 productive veins we have 108 productive in the presence 
of a Rider, while the remaining 40 are mostly floats or flats 
in the Main-Limestone and branches of the Main veins. It is a 
somewhat singular fact that the veins on the south side of the 
River Swale are mostly float or flat veins — that is to say, the 
ore is deposited in caverns in the Limestone ; while on the north 
side of the river the float or flat veins are the exception, and 
veins attended with strong Riders the rule. 

THE UNDER SETS. 

Taking the 170 productive veins^ it is found that in these beds 
only 40 are returned as productive, and that out of that number 
no less than 34 are productive in the presence of a Rider ; show- 
ing, from this fact alone, that it is almost necessary veins should 
carry Riders to be productive in the lower beds. From tliis 
summary we will next proceed to examine all the veins returned 
from one fathom throw and under, to forty fathoms. 

VEINS OF ONE FATHOM THROW AND UNDER. 

Under this head we find 65 veins recorded, 63 of which have 
been found productive and 2 unproductive. Of the former 36 
are productive in the presence of a Rider, and 27 without Riders ; 
26 are productive in the Top Sets, (16 with Riders and 10 
without) ; 54 are productive in the Main Sets, (31 with Riders 

D 
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and 23 without) ; and 6 are productive in the Under Sets, (4 
with Biders and 2 without). It is somewhat singular that the 
greatest number of productive veins should come under this 
heading, and that the strata in this instance are so formed and 
placed as to give the greatest extent of bearing surface or ore- 
producing beds on each side of the vein, amounting to 61 per 
cent. 

VEINS OF TWO FATHOMS THROW. 

28 veins are recorded, viz : — 
26 productive, 2 improductive. 

22 productive with Biders, 4 without. 

15 productive in the Top Sets, all carrying Riders. 

24 productive in the Main Sets ; 20 with Riders, 4 without. 

3 productive in the Under Sets ; 1 with Rider, 2 without. 

Ore-bearing surface 58 per cent. 

VEINS OF THREE FATHOMS THROW. 

26 veins are recorded, all productive, viz : — 

21 productive with Riders, 5 without 

14 productive in the Top Sets, all carrying Riders. 

23 productive in the Main Sets ; 20 with Riders, 3 witli(3ut. 

7 productive in the Under Sets ; 6 with Ridei-s, 1 without. 

Ore-bearing surface 55 per cent, 

VEINS OF FOUR FATHOMS THROW. 

13 veins are recorded, all productive, viz : — 
12 productive with Riders, 1 without. 

8 productive in the Top Sets, all carrying Riders. 

12 productive in the Main Sets, 11 with Riders, 1 without. 
6 productive in the Under Sets, all with Riders. 

Ore-hearing surface 51 per cent 
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VEINS OF FIVE FATHOMS THROW. 

6 veins are recorded, all productive, viz. : — 
5 productive with Riders, 1 without. 

3 productive in the Top Sets, all with Riders. 
5 productive in the Main Sets, aU with Riders. 
S productive in the Under Sets, all with Riders. 

Ore-bearing atirfaoe 48 per cent. 

VEINS OF SIX FATHOMS THROW. 

9 veins are recorded, viz. : — 

8 productive, 1 unproductive. 

5 productive with Riders, 3 without. 

7 productive in the top sets ; 4 with Riders, 3 without 

5 productive in the Main Sets ; 3 with Riders, 2 without 
3 productive in the Under Sets, with Riders. 

Ore-bearing surface 42 per cent 

VEINS OF SEVEN FATHOMS THROW. 

3 veins are recorded, viz. : — 

1 productive in the Main-Limestone and Chert ; with strong 

Rider. 

2 unproductive, without Rider. 

Ore-bearing surface 39 per cent, 

VEINS OF EIGHT FATHOMS THROW. 

6 veins are recorded, viz. : — 

4 productive, 2 unproductive. 

1 productive with Rider, 3 without 

3 productive in the Top Sets ; 1 with Rider, 2 without. 
3 productive in the Main Sets ; without Riders. 

1 productive in the Under Sets, without Rider. 

Ore-bearing surface 37 per cent. 
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VEINS OF NINE FATHOMS THROW. 

2 veins are recorded, both prodnctivei with Riders. 
2 productive in the Top Sets, with Bider& 
1 productive in the Main Sets, with Rider. 

1 productive in the Under Sets, with Rider. 

Overbearing ^urfcuse 38 per cent. 

VEINS OF TEN FATHOMS THBOW. 

2 veins are recorded. 

1 productive with Rider, in the Top and Main sets. 
1 unproductive. 

Ore4>earing mirface 35 per cent. 

VEINS OF ELEVEN FATHOMS THBOW. 

1 productive with Rider, in the Top and Main Sets. 
Overbearing euvface 32 per cent. 

VEINS OF TWELVE FATHOMS THROW. 

7 veins are recorded, viz : — 
4 productive, 3 unproductive. 

3 productive with Rider, 1 without (floats). 

2 productive in the Top Sets, with Rider. 

3 productive in the Main Sets ; 2 with Rider, 1 witlic 
2 productive in the Under Sets, with Rider. 

Ove-bearing mirface 26 per cent. 

VEINS OF THIRTEEN FATHOMS THROW. 

1 vein returned unproductive. 
Ove-bearing mirface 31 per cent. 

Note.— The Main Sets just pass oaoh other with this throw. 
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VEINS OF FOURTEEN FATHOMS THROW. 

1 vein returned productive in the Top, Main and Under Sets, 

with Kider. 

Ore-bearing surface 3J> per cent, 

VEINS OP FIFTEEN FATHOMS THROW. 

3 veins are recorded, productive, viz : — 

2 productive with Riders, 1 without. 

2 productive in the Top Sets ; 1 witli Eider, 1 without 

3 productive in the Main Sets ; 2 with Kidcrs, 1 without. 

1 productive in the Under Sets, with Kider. 

Ore-bearing surface 40 per cent, 

VEINS OF SIXTEEN FATHOMS THROW. * 

4 veins are recorded. 

3 productive, I unproductive. 
3 productive with Riders. 

2 productive in the Top Sets, with Rider. 
2 productive in the Main Sets, with Rider. 

1 productive in the Under Sets, with Rider. 

Ore-hearing surface 4 1 per cent. 

Note. — Tho only unproductive vein is tlie ono not carryiug u Rider. 
VEINS OF SEVENTEEN FATHOMS THROW. 

No veins are recorded with this throw. 

VEINS OF EIGHTEEN FATHOMS THROW. 

1 vein returned unproductive. 

No veins are recorded with throws between 18 and 26 fathoms ; 
we may therefore conclude that none are known to exist in 
Swaledale, a fact I was not aware of at the time the Sections 



38 ON THE DEPOSITION OF LEAD-ORE 

were made, nor had I any means of knowing it until I received 
the returns from each mining field. 

VEINS OF TWENTY-SIX FATHOMS THROW. 

2 veins are recorded, both productive in the Top and Main 
Sets. 

1 with Eider, 1 without. 

Ore-bearing mirface 34 per cent. 

VEINS OF TWENTY-SEVEN FATHOMS THROW. 

2 veins are recorded, both productive in the Top and Main 

Sets, without Eider (floats). 

Ore-bearing surface 33 per cent, 

VEINS OF TWENTY-EIGHT FATHOMS THROW. 

4 veins are recorded, all productive in the Top aud Main 
Sets, with Eider. 

3 productive in the Under Sets, with Rider. 

Ore-bearing surface 31 per cent. 

Note. — An instance of veins bearing through the whole Set when ucconipamcd 
by a strong mineral Rider. 

VEINS W^TH THROWS VARYING FROM THIRTY TO FORTY FATHOMS. 

4 veins are recorded, viz : 
3 unproductive, no Eider. 

1 productive in the Top, Main and Under Sets, with Eider. 

Ore-bearing surface 27 per cent. 

Note. — The only productive vein with fids enormous throw is tlie one carrying a 
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CHAPTER V. 

GENERAL SUMMAEY. 

From the foregoing statements we arrive at the following 
conclusions : — 

REGARDING VEINS. 

1st. That veins of small tlirows are the most productive of 
Lead-ore. 

2nd. That veins of small throws have a general bearing of 
W. and S.W. to E. and N.E. 

3rd. That veins of small throws are the most productive of 
Lead-Ore, from having Ore-bearing or Ore-producing beds on 
each side of the vein, opposite or nearly so to each other. 

4th. That veins of small throws invariably carry a primary, 
a secondary, or a compound Rider. 

5th. That veins of large throws are generally cross veins, and 
have a direction N. and S., or N.W. and S.E. 

Gth. That veins of large throws are invariably unproductive, 
because the ore-bearing beds are thrown past each other. 

7th. That cross veins of large throws when productive of lead- 
ore are usually so in the Limestones accompanied with a tertiary 
Rider. 

8th. That East and West Veins of large throws when pro- 
ductive of Lead-Ore usually bear through the whole strata 
(Top Sets, Main Sets, and Under Sets), accompanied by a Pri- 
mary, a Secondary, or a Compound Rider.* 

REGARDING BEDS. 

Limestones and Cherts are the productive deposits, Grits 
and Plates the unproductive. 

* See Synopsis of returns page 38. veins of 28 to 40 fatlioms throw. 
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L!iih'fitniu'S( and Chr.rta are tho rnoift prmhirthy^ l»o<;aiisi.» 
1st. Tliin' an* ralran'oiis in tlK'ir ODiiipnsitioii. 
liiiil. Tli«y possess the givatest spocilic? gmvitv. 
.*)icl. They are tho liardrst d«.^|)<»sits. 
•Itli. Th(fvaro cMnicluotors oi'lu^at and cjL*ctrifitv. \ 
Oth. TlK^y an* ciftlu* most (M»uij)act structinv. 
(Ith. Thfv I'onlain a very small iiur conta^r*? <>i' watm 

(iiJiTS flri/(7 Pl.vtks art' the niiproilncthui thqHmltH. Iu.*(raii^<» 

1st. Theyaresiliciousor argilba.MMius in tlicir comjiosition. 
2n<l. Tlioy aro. of a smaller or loss sfKjeifie «rravity. 
Srd. Th(»y are more porous. 

Itb. Thev are imiM-rlrct enndnetras of lit-at and eliotriritv. 
5tli. They contain a mii«-li Ijirirt-r per e<'ntatr<i ofwaliT. 

1 have n<»\vlaid before tin* n*adrr >onie of tin- j;<-nrral rlujrjh-- 
tt»risti<s and [>eeuliaritit*s of the vein> of Swalcilalo ; an<l i1ioul:1i 
tlieso pagt'S possess no otluT merit they at h'ast tenil to prov«- 
by tin? evidence eollerted that certain natural laws an<I ni]«'>an' 
found to i(ov(.»rn the formatit)n of veins an«l their mineral ]»i«Mlu.ts. 
a ]>oint on which consiilcraMr doui»t has Iiith«ito rxivtr.j. 

I'Vom the amount t)f information in my ]»ii>»-.i'»inii th<- i!i.|iiliy 
mitrht ea>ilv havi* Ih.m'u o\"t«nd(Ml \i\ a mu'-l) ^n-ati r Imi^tli. Imt 
1 have roMricted mvsrif to lh<' statt.*nu'nt nf facts, and raii tnllv 
n'frainiMl from introdu«*in;r any siH'cuIations (»f mv (.wii, tlmiiiih 
the naturr of the subject aiVord(*«l much scopr- jnr v(» iidinLr. 

In roi!chi>ion, 1 wisli to r«'p««at that iIm' ciiicl' ubjiM-t I pp. |m.«n.'i| 
in this invest i,i;at ion was that <.»f aidinu", if pns>il»li', Ihf r-ta- 
bb'slniKjut of some usrfid data, for th«.' ;::ui«lan('o i»l* th«* jua' rir;.! 
mim-r, for the more easy disco\rrv of th«- pnHbicliv.'('hara«l< r '•:" 
vrin>». and I'nr ^aviiiL'" the ri^k of ra|»ital in un|'n»lital)l«' sjm-.;! 
latinii^. 
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